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Antenatal prophylaxis of Rh isoimmunization:
28.weeks'.gestation service program
J.M. BOWMAN, MD; J.M. POLLOCK

Two (0.180/o) of 1086 Rh-negative
primigravidas or multigravidas treated
similarly in all previous pregnancies,
who were given a single injection of
Rh immune globulin (300 Mg) at 28
weeks' gestation and subsequently were
delivered of Rh-positive babies, had
demonstrable Rh isoimmunization at the
time of that injection and must be
considered "logistic" failures of
antenatal prophylaxis. The remaining
1084 (who were treated again after
delivery) had no evidence of Rh
isoimmunization at delivery and none
of the 512 screened at 6 months after
delivery appeared to be immunized.
If the 28th-week injection had not been
protective, one would have expected
14 of the 1084 to have been
demonstrably Rh isoimmunized and
evidence of Rh isoimmunization to have
persisted in 6 of the 512 observed
6 months after delivery.

Six of 719 Rh-negative multigravidas
who had not received Rh immune
globulin after previous pregnancies
or had been treated only after delivery
showed evidence of Rh isoimmunization
despite a single injection of Rh
immune globulin at 28 weeks in a
subsequent pregnancy. In three of the
six the cause was most likely
"sensibilization" due to previous
exposure to Rh-positive blood or an
untreated Rh-positive pregnancy. In 3
of the remaining 716 (0A2%) there
may have been true failure of antenatal
Rh prophylaxis administered at the
28th week. One would have expected
this figure to be 12 of 716 if antenatal
Rh prophylaxis at 28 weeks' gestation
were totally unsuccessful.

From the Rh laboratory and the department
of pediatrics, University of Manitoba and
Health Sciences Centre, Winnipeg
Reprint requests to: Dr. J.M. Bowman, Rh
laboratory, 735 Notre Dame Ave., Winnipeg,
Man. R3B 0L8

It is concluded that a single intra-
muscular injection of Rh immune
globulin, 300 .g, is 880/0 effective in
preventing Rh isoimmunization during
pregnancy in Rh-negative primigravidas
and in multigravidas treated antenatally
in all previous pregnancies, and is
750/0 effective in preventing Rh
isoimmunization in Rh-negative multi-
gravidas untreated during previous
pregnancies. The majority of failures
are due to Rh isoimmunization during
pregnancy prior to antenatal prophylaxis
at 28 weeks.

Sur 1086 primigravides et multigravides
Rh n6gatif ayant 6t6 traitees de Ia
mime fa.on aux grossesses
prec6dentes, qui ont re.u une seule
injection d'immunoglobuline Rh (300 .g)
a Ia 28. semaine de Ia grossesse et
qui subsequemment ont donne naissance
a un bebe Rh positif, 2 (0.180/o) ont
demontr6 une isoimmunisation Rh au
moment de cette injection et doivent
atre considerees comme des echecs
de "logistique" en ce qul a trait a Ia
prevention prenatale. Les 1084 autres
femmes (qui ont ste trait6es encore
apres l'accouchement) n'ont montre
aucun signe d'isoimmunisation Rh lors
de I'accouchement et aucune des
512 test6es systematiquement 6 mois
apras l'accouchement n'a sembl6 atre
immunis6e. Si I'injection a Ia 28
semaine n'avait pas prot6g6, on se
serait attendu a ce que 14 de ces 1084
patientes montrent une isoimmunisation
Rh et a ce qu'iI y eut persistance des
signes d'isoimmunisation Rh chez 6
des 512 patientes observees 6 mois
apres I'accouchement.

Sur 719 multigravides Rh n6gatif qui
n'ont pas requ d'immunoglobuline Rh
lors de leurs grossesses precedentes
ou qui avaient et6 trait6es seulement
apres Ia grossesse, 6 ont montr6 des

signes d'isoimmunisation Rh en d6pit
de l'injection d'immunoglobuline Rh
a Ia 280 semaine d'une grossesse
subsequente. Chez trois des six patients
Ia cause Ia plus probable est une
sensibilisation due A une exposition
anterleure A du sang Rh positif ou a
une grossesse Rh positif trait6e. Chez
3 des 716 autres femmes (0A20/o) II peut
y avoir eu echec r6el du traitement
preventif prenatal Rh administr6 & Ia
28 semaine. On aurait put s'attendre A
un chiffre de 12 sur 716 si Ia pr6vention
prenatale a Ia 28 semaine de Ia
gestation 6tait completement sans
succes.
On conclut qu'une seule injection

intramusculaire de 300 ,.g d'immuno-
globuline Rh est efficace A 880/o dans
Ia pr6vention de l'isoimmunisation Rh
durant Ia grossesse chez les primi-
gravides Rh n5gatif et chez les
multigravides Rh negatif qui ont 6t6
trait6es avant Ia naissance durant
chacune de leurs grossesses pr6c6-
dentes; elle est efficace A 750/0 chez
les multigravides Rh negatif qul n'ont
pas 6te trait6es durant leurs grossesses
pr6c6dentes. La majorit6 des 6checs
est due A une isoimmunisation Rh
durant Ia grossesse survenant avant
de recevoir le traitement pr6ventif
prenatal a Ia 28 semaine.

As a result of the evidence of the
occurrence of Rh isoimmunization dur-
ing pregnancy and its successful pre-
vention by antepartum intramuscular
administration of approximately 300
..tg of Rh immune globulin (RholiD]
immune globulin, Connaught Labora-
tories, Toronto) at 28 and 34 weeks'
gestation, a service program of ante-
natal Rh prophylaxis was begun in
Manitoba July 1, 1975. Because of
calculations, based on a half-life of
IgG of about 28 days, that 20 to 30
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Table I-Interval between antenatal prophylaxis and delivery, Manitoba, July 1, 1975 to Aug. 31,
1977

Interval (wk) Group 1* Group 21 Total (and %)

< 5 77 52 129 (4.8)
>5-<8 156 107 263 (9.7)
>8- <10 262 166 428 (15.8)
>1O-< 13 752 442 1194 (44.1)
> 13 440 254 694 (25.6)

Total 1687 1021 2708 (100.0)
*Rh..negative primigravidas and multigravidas who had received Rh immune globulin antenatally
and postnatal ly in all previous Rh-positive pregnancies and after all previous abortions.
tRh-negative multigravidas who had received Rh immune globulin only after delivery or not at allafter previous Rh-positive pregnancies and abortions.

Table Il-Prophylaxis of Rh isoimmunization by a single antepartum injection of Rh immune
globulin: groupi

No. (and %) of women
Delivered of

Interval between injection Received Rh-positive Followed up Rh
and delivery (wk) injection baby for 6 months isoimmunized
<8 233 163 86 0
>8-< 16 1454 923 426 2* (0.22)
Total 1687 1086 512 2* (0.18)
'Methods used to determine Rh antibody titre: tone-stage papainized erythrocyte panel, *two.stagepapainized erythrocyte panel, §AutoAnalyzer low-ionic screen and Ilsaline screen.
Patient 1: No Rh antibody at 25 weeks' gestation.t§ Rh antibody present at 28V2 weeks' gestationbefore Injection of Rh immune globulin.*§ll No Rh antibody 6 montha after delivery.*§ Rh ofwoman's mother unknown.
Patient 2: Rh immune globulin given postabortion in previous pregnancy. No Rh antibody at20 weeks' gestation.*§ Rh antibody strongly positive by indirect Coombs' test, with albumin titre1:2 and saline titre 1:2 at 28 weeks' gestation prior to injection of Rh immune globulin, woman'smother Rh-negative.
Patient 3 (not included in table): Primigravida by history; no abortions, no transfusions. Rhantibody strongly positive at 121/2 weeks' gestation.*§ Rh immune globulin given at 23, 29 and 35weeks' gestation with no increase in titre of Rh antibodies. Baby group 0, Rh-positive, direct-Coombs'-posltlve at 8 minutes (passive) 17 days after third injection. Rh status of woman's motherunknown.
Patient 4 (not included in table): Primigravida by history; no abortions, no transfusions. Firsttest for Rh antibody at 6V2 weeks' gestation strongly positive.j-*§ Moved to Saskatchewan. Antibodybecame fully dave loped, necessitating amniocentesis, induced delivery and exchange transfusion.woman's mother Rh-negative.



Table Ill-Prophylaxis of Rh isoimmunization by a single antepartum injection of Rh immune
globulin: group 2

No. (and %) of women

Delivered of
Interval between injection Received Rh-positive Followed up Rh
and delivery (wk) injection baby for 6 months isoimmunized
<8 159 110 44 0
>8-< 16 862 609 251 6* (0.99)
Total 1021 719 295 6* (0.83)

'Symbols as in Table II.
Patient I (not Included in table): Three Rh-positive pregnancies in preprevention era. Present

pregnancy: at 26Y2 weeks Rh antibody demonstrable, albumin titre 1:1, indIrect Coomba' test
positive at 2 minutes. Not given Rh immune globulin antenatally. At 36 weeks' gestation albumin
titre 1:2, indirect Coombs' test strongly positive at 1 minute. Baby Rh-positive, direct-Coomba'-
positive. "Senslbllizatlon" by preprevention pregnancies?

Patient 2: NonspecIfic anti body present in 1966 prepreventlon pregnancy. In 1976, at 26½ weeks'
gestation, prior to administration of Rh Immune globulin. Rh antibody ?weakly positive.§ At 40
weeks' gestation 8-mL fetal transpiacental hemorrhage, Indirect Coomba' screen positive at 11
minutes, Rh antibody present.*§ Three days poat partum, before injection of Rh immune globulin,
Rh antibody detected.¶ Six weeks after delivery indirect Coomba' test strongly positive at I
minute, albumin titre 1:2. "Senslbilization" by preprevention pregnancy?

Patient 3: Prepreventlon pregnancy in 1965. In 1967 and 1969 pregnancIes no Rh antibody present;*
Rh immune globulin given after eech delivery. In 1973 pregnancy no Rh antibody demonstrable;*§
baby Rh-negative. In 1977 pregnancy no Rh antibody at 20 weeks' gestation.*§ Rh antibody present at
28V2 weeks' gestation;f* albumin screening test positive; indirect Coomba' screening test positive
at 4 minutes prior to administration of Rh immune globulin. At 35 weeks' gestation indirect Coomba'
antibody screen strongly positive at 1 minute, albumin titre 1:2. Baby Rh-positive, direct-Coomba'-
positive at 2 mInutes. "Sensibilization" as result of 1965 pregnancy?

Patient 4: ReceIved Rh-positive transfusion in childhood. No Rh antibody at 26 weeks' gestation
prior to injection of Rh immune globulin.*§ At delivery, at 40 weeks' gestation, indirect Coomba'
test positive at 7 minutes, Rh antibody demonstrable.*§ At 6 weeks after delivery maternal Rh
entibody present by indirect Coombs' screen, strongly positive at 1 minute; albumin tltre 1:1.
"Sensibilized" by Rh-poaitive transfusion?

Patient 5: AbortIon 1967, no Rh prophylaxis. Next pregnancy, no Rh antibody at 23 weeks'
.estatlon;*§ at 29 weeks' gestation, prior to administration of Rh Immune globulin, ?Rh antibody§
trace, week, negative with three Rh-.itive cells). Rh antibody strongly positive at 35 weeks'
pestation§ and at 40 weeks' gestation,¶ with indirect Coomba' screening test positive at 1 minute.
'Sensibilized" after abortion? Possible failure of antepartum prophylaxia?
PatIent 6: Octobor 1971, Rh immune globulin given after delivery of Rh-positive baby; no Rh

antibody throughout pregnancy.*§ in 1972, following abortion, given Rh immune globulin, in 1973
Rh-negative baby; Rh antibody ?trace positive at 16 weeks' gestation.§ Present pregnancy, at 28
weeks' gestation, prior to Rh immune globulin administration, no Rh antibody.*§ At 34 weeks'
gestation Rh antibody strongly positive. § At 40 weeks' gestation Rh antibody strongly poaitive§
and weekly posltive,* Indirect Coomba' test negative. Four months after delivery indirect Coomba'
test strongly positive at 1 minute (indirect Coomba' titre 1:16), albumin titr. 0, saline titre 0.
"Senaibilized" post partum bofore injection in 1971? Failure of antepartum prophylaxis?

Patient 7: In 1974 Rh-positive baby; no Rh antibody preaent;* Rh immune globulin given after
delivery. In 1975 no Rh antibody after delivery of Rh-positive baby;* Rh immune globulin given after
delivery. In 1977 pre.inancy no Rh antibody at 11, 21 and 27 weeks' gestatlon;*§ given Rh immune
globulin at 27 weeks gestation. At 30 weeks' gestation Rh antibody present (? passlve),*§ saline
screen negative. At 391/2 weeks' gestation one screen positivet and one negative.§ Three days after
delivery of Rh-positive baby, prior to injection of Rh immune globulin, Rh antibody demonstrable,*§
albumin titre 1:1. Failure of antepartum prophylaxis? Interval of 141/2 weeks from antenatal
prophylaxis to delivery,



multigravidas treated only after de-
livery or not at all after previous Rh-
positive pregnancies and abortions.
Analysis of the seven failures among
the 720 women in this group (719 plus
1 woman not treated antenatally)
(Table III) indicates that three of the
seven (patients 1, 2 and 3 in Table III)
had had pregnancies in the prepreven-
tion era and one other (patient 4) had
received an Rh-positive transfusion in
childhood. These "failures" of. ante-
natal Rh prophylaxis probably repre-
sent "sensibilization". They are ex-
cluded as failures of antenatal pro-
phylaxis.
One of the seven women (patient 5)

did not receive Rh immune globulin
after an abortion. Although this in-
stance also may be one of "sensibiliza-
tion" the exceedingly weak antibody
demonstrated just prior to antenatal
prophylaxis at 29 weeks may represent
primary immunization in her current
pregnancy - that is, a "logistic" fail-
ure of 28th-week antenatal Rh pro-
phylaxis.

Although the other two instances (in
patients 6 and 7) may also be examples
of "sensibilization" prior to injection of
Rh immune globulin on the 3rd day
after delivery in previous pregnancies,
we must consider them as failures of
28th-week antenatal Rh prophylaxis.

In group 2, therefore, there was a
failure rate of 28th-week antenatal Rh
prophylaxis of 0.42% (3 of 716 wom-
en). This should be compared with the
expected rate of 2.2% (17 of 765) in
multigravidas treated postnatally in our
control series (described in the accom-
panying paper). We would have ex-
pected 16 of the 716 women to be
isoimmunized. In 12 of the 16 the
isoimmunization would not have been
masked by passive Rh antibody at de-
livery. The protection rate of antenatal
Rh prophylaxis in group 2 was 75%
(prevention of 9 of 12 instances of
demonstrable Rh isoimmunization prior
to prophylaxis after delivery).

Conclusions

This study has indicated that a single
intramuscular injection of approximate-
ly 300 p.g of Rh immune globulin at 28
weeks' gestation is highly effective in
preventing Rh isoimmunization during
pregnancy in Rh-negative primigravidas
and multigravidas treated antenatally
and postnatally during and after pre-
vious pregnancies and abortions. It is
also effective, but less so, in preventing
Rh isoimmunization during pregnancy
in Rh-negative multigravidas treated
only postnatally or not at all after pre-
ceding Rh-positive pregnancies and
abortions. Its lessened effectiveness in
this group is probably due to the likeli-
hood of Rh isoimmunization ("sensibil-
ization") as a result of inadequate pro-
phylaxis in previous pregnancies.
The final proof of the effectiveness

of antenatal prophylaxis is its effect
on the incidence of Rh isoimmunization
in Manitoba (Table IV). The incidence
has fallen from 3.5 per 1000 total births
in the 2-year period ending Oct. 31.
1975 to 2.7 in the next 12 months and
to 2.0 in the 6-month period ending
Apr. 30, 1977. These figures compare
with an incidence of Rh isoimmuniz-
ation of 10.6 per 1000 total births in
*the 12-month period ending Oct. 31,
1964.

In the 2-year period ending Oct. 31,
1975, 48 of the 121 instances of Rh
isoimmunization in pregnant women
were due to immunization during preg-
nancy or within 3 days after delivery;
26 of the 48 were the result of immun-
ization during the current pregnancy.
We would have expected 47 instances
of such immunization during the cur-
rent pregnancy. Hence our clinical trial
of antenatal prophylaxis during these
2 years had prevented 21 (45%) of
expected instances of Rh isoimmuniza-
tion during pregnancy. In the following
year the institution of province-wide
antenatal prophylaxis prevented 13 of
23 (57%) and in the 6-month period
ending Apr. 30, 1977, 10 of 12 (83%)

Table IV-Rh isoimmunization in Manitoba

No. (and %)

6 months
Year ending Year ending Year ending ending

Datum Oct. 31, 1974 Oct. 31, 1975 Oct. 31, 1976 Apr. 30, 1977

Rh isoimmunized pregnancies 59 62 46 17
Rh isoimmunized during pregnancy
or within 3 days after delivery 24 (41) 24 (38) 20 (44) 6 (35)

During previous pregnancy . 22 - 10 4
During current pregnancy 26 10 2
Expected and demonstrable if
no antenatal prophylaxis
program 47 23 12

Protected by antenatal
prophylaxis program 21(45) 13 (57) 10 (83)

Incidence of Rh isoimmunization
per 1000 total births 3.5 2.7 2.0

instances of Rh isoimmunization that
might have occurred during pregnancy.
These figures afford further proof of
the value of antenatal Rh prophylaxis
in the province of Manitoba.E
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